Introduction
Urgent surgical treatment is still associated with a high operative mortality rate in the case of ruptured abdominal aortic aneurysm (RAAA). Patients who present with an RAAA frequently have many preexisting medical problems. Preexisting renal failure is one the most significant risks of severe deterioration.7"4 The aim of this study was to verify the relation between renal failure and prognosis following surgical treatment for RAAA.
Patients and Methods
In the past 10 years between October 1990 and March 2000, we encountered 39 patients who were diagnosed as having an RAAA. Patients with "impending" or "imminent" RAAA were excluded from this study. The overall operative mortality rate was 38% (15/39).
There was no in-hospital death. One patient was dead on arrival at hospital and died due to hypovolemic shock before surgery. Five patients died during the course of surgery, and prior to graft replacement of AAA due to either uncontrollable hypovolemic shock or acute myocardial infarction. Thirty-three patients received graft replacement. A standard midline incision and Y-graft replacement of RAAA were performed in all cases. The abdominal aorta was cross-clamped without the use of an intraaortic balloon catheter. The operative mortality rate was 27% (9/33) in this series. They were divided into two groups : survivors (n =24) and non-survivors (n= 9). arrival was significantly lower in non-survivors than in survivors. There were significantly more patients with past cardio-pulmonary resuscitation in nonsurvivors than in survivors, however not with cardiopulmonary arrest on arrival. Operative factors were compared between survivors and non-survivors (Table  3) . Operation time, aneurysmal diameter, aorta cross clamp time, the amount of blood loss and blood salvage were not significantly different between survivors and non-survivors. However, the amount of erythrocyte transfusion were significantly larger and intraoperative urine volume were significantly smaller in non-survivors than in survivors. The profiles of non-survivors are shown in Table 4 . Causes of death included sepsis due to ischemic colitis in three patients, circulatory failure due to preoperative hypovolemic shock in three and multiple organ failure (MOF) which is from renal failure in three. These complications were observed in only nonsurvivors. Postoperative renal failure which required hemodialysis (HD) including continuous hemodiafiltration (CHDF) was significantly more frequent in non-survivors (4/9) than in survivors (0/24).
Discussion
Patients who present with an RAAA frequently have many preexisting medical problems. Preexisting renal failure, which is exacerbated by hypotension caused by hemorrhage, is one the most significant risks of severe deterioration.744 In this study, we demonstrated that renal failure was highly associated with the prognosis following surgical treatment for RAAA.
We supposed that early induction of CHDF and/or In current study, septic shock due to ischemic colitis (3/9) or MOF (3/9) occurred in patients who escaped early death (Table 4) . Ischemic colitis is a lethal complication once it occurs.5,7,14 The mechanism of injury to the bowel that results in ischemia is multifactorial and is related to tissue hypoperfusion in the mesenteric bed probably associated with preexisting atherosclerotic disease.5 Renal failure is a major element of MOF.
Renal failure, especially required HD was observed in a number of patients (4/9) in non-survivor group. The amount of erythrocyte transfusion was significantly larger and that the amount of intraoperative urine volume was significantly smaller in non-survivors than in survivors, which might be due to preexistent circulatory failure by hemorrhage. These phenomena decreased renal perfusion, which might cause to postoperative renal failure.
In analysis of preoperative laboratory findings, only Cr level, which is regarded as an index of renal failure3,7,9,14,15 was significantly higher in non-survivors than in survivors.
Some reports already demonstrated that the level of Cr was significantly higher in non-survivors following surgical treatment for RAAA.3,7 Therefore, we attended to the level of preoperative Cr as an indicator of preexistent renal failure and a predictor of RAAA surgery. We also demonstrated that low blood pressure on arrival and past cardio-pulmonary resuscitation were risk factors. Consequently, these phenomena would delay renal ischemic interval, which might influence to high preoperative Cr levels in nonsurvivors.
Strategies to reduce mortality have emphasized the prevention of renal failure by early operative control of bleeding, maximizing fluid resuscitation, support of blood pressure by fluid and blood product replacement, judicious use of pressor drugs and diuretics, and early dialysis. 15 Early dialysis has been advocated in order to reduce mortality associated with multiorgan failure.15 However, HD is sometimes not welltolerated during the first several days after an RAAA repair because of the hemodynamic instability and risk of bleeding from anticoagulation therapy.15 Because of these consideration, peritoneal dialysis15 or CHDF6 may substitute for HD. In our series, CHDF was utilized while converting to HD in recent three cases, case 4, 5 and 9 ( 
